Abstract: This systematic review searched 4 databases (PubMed/MEDLINE, Scopus, CINAHL, and PsychINFO) and identified 21 articles eligible to evaluate the extent to which interventions that integrate depression care into outpatient obstetric practice are feasible, effective, acceptable, and sustainable. Despite limitations among the available studies including marked heterogeneity, there is evidence supporting feasibility, effectiveness, and acceptability. In general, this is an emerging field with promise that requires Copyright r 2018 Wolters Kluwer Health, Inc. All rights reserved. additional research. Critical to its real-world success will be consideration for practice workflow and logistics, and sustainability through novel reimbursement mechanisms.
Background
Depression occurring in pregnancy to within a year of delivery-perinatal depressionaffects upwards of 1 in 7 women and is one of the most common pregnancy complications. 1 Perinatal depression is associated with negative maternal, obstetric, infant, and child outcomes. [2] [3] [4] For example, maternal suicide exceeds hemorrhage and hypertensive disorders as an etiology of maternal mortality. 1, 5 Although negative consequences can be ameliorated with evidence-based psychotherapy and/or psychopharmacologic treatment, 6 perinatal depression is vastly underdiagnosed and undertreated. 7 Given that detection is an important first step toward treatment, numerous professional organizations and policy makers recommend depression screening for pregnant and postpartum women using a validated tool. 1, 8, 9 Screening is well accepted by women and providers, 10 ,11 yet is a futile exercise when performed in the absence of trained providers, mental health resources, and referrals. 7 Barriers exist at the patient, provider, and systems-level that preclude women from getting needed mental health care. [12] [13] [14] [15] Without interventions in place to help obstetric practices respond appropriately to positive screens, <20% of women who screen positive initiate mental health care. 7 Far fewer participate in adequate or sustained treatment. 7 Identified barriers include: (1) inadequate/absent depression care training for obstetric providers; (2) lack of standardized processes for stepped depression care; (3) a dearth of mental health providers willing to treat pregnant and lactating women; (4) lack of referral resources; and (5) inadequate care coordination and follow-up. [16] [17] [18] [19] [20] Recognizing the prevalence of perinatal depression, its association with preventable morbidity and mortality, and barriers preventing appropriate recognition and treatment, the Council on Patient Safety in Women's Health Care created a patient safety bundle for perinatal mood and anxiety disorders that provides direction for incorporating screening, intervention, referral, and follow-up across health care settings. 8 Similarly, the American College of Obstetricians and Gynecologists, a significant and organizing partner in The Council, recommends screening in the context of systems ensuring effective diagnosis, treatment, and follow-up. 1 The American Medical Association, 21 US Preventive Services Task Force, 9 and Center for Medicare and Medicaid Services 22 also recommend screening for depression in obstetric settings.
In response to these recommendations, efforts have been made to integrate depression care into obstetric practice. It is well-established that integrated care models, such as stepped and collaborative care, and medical homes, effectively integrate depression treatment into primary care settings and improve quality of mental health care and depression outcomes. Recognizing that such approaches hold promise for addressing gaps in perinatal depression care, interventions focused on helping obstetric practices screen, assess, and treat depression have been developed and evaluated. 7 The objective of this systematic review is to evaluate the extent to which interventions that integrate depression care into outpatient obstetric practice are feasible, effective, acceptable, and sustainable.
guidelines. 23 The study hypothesis was developed using the Population Intervention Comparison Outcome (PICO) method. 24 A health sciences librarian (L.L.L.) iteratively developed the search strategies and conducted unique searches in PubMed/ MEDLINE, Scopus, CINAHL, and PsychINFO in 2017. Major searched concepts included, but were not limited to pregnancy, prenatal care, postpartum period, peripartum period, postpartum depression, depression, maternal health services, obstetrics, delivery of integrated health care, collaborative care, and program evaluation. These major concepts were used to develop the initial PubMed search algorithm from which the strategies for other databases were created and modified based on differing command languages and where applicable, controlled vocabularies specific to the source (MeSH, CINAHL Subject Headings, the Thesaurus of Psychological Index Terms, and EMTREE). Additional free text terms were used as appropriate (Appendix 1, Supplemental Digital Content 1, http://links. lww.com/GRF/A18). Recognized experts were queried, and bibliographic references were hand searched to identify additional studies.
INCLUSION AND EXCLUSION CRITERIA
Searches were limited to English language. Inclusion criteria were: (1) pregnant and/or postpartum (within 1 y of delivery) women as subjects; (2) nonadolescent focused populations (ie, 18 y and above); (3) outpatient perinatal care setting with obstetric providers including obstetricians, family medicine and general practitioners, or midwives; (4) description of an intervention coordinating care between obstetric and mental health providers, and (5) at least 1 of 4 key outcomes, described below (Table 1 ). In addition to randomized controlled trials (RCTs), observational and quality improvement study designs were included to assess the range of evidence currently available. Exclusion criteria consisted of: (1) nonoriginal research (eg, review article, meta-analysis, opinion, letter, case report, case series, or commentary), and (2) non-peer-reviewed articles.
STUDY SELECTION AND ABSTRACTIONS
After duplicates were removed, all authors screened citations/abstracts derived from the initial literature search. Initial abstraction information was collected using Rayyan, a systematic review web application maintained by the Qatar Foundation and Qatar Computing Research Institute. 25 The citations/abstracts were equally divided with at least 2 abstractors independently reviewing each set of citations/abstracts for eligibility. Articles for which there was discordance resulted in review by the full team until 100% concordance was reached.
Studies that met all eligibility criteria were further abstracted and assessed using a standardized data abstraction form. The comprehensive abstraction form was created in REDCap, 26 a web-based data capture application, and included the following study categories: research question, design, sample size, inclusion/exclusion criteria, setting, population, intervention, outcomes, and conclusions.
DEFINITION OF INTERVENTION AND OUTCOMES
Integrated care interventions were operationalized into 11 components (Table 1) . The 5 components of collaborative care were examined: evidence-based care, population-based care, measurement-based treatment to target, patient-centered team care, and accountable care. 27 We included 4 outcomes of interest in our review (Table 1) . Feasibility of implementing integrated care in the outpatient obstetric setting was evaluated by evidence of screening for depression using a validated tool, subsequent assessment to confirm a depression diagnosis, and referral for treatment which included yet was not limited to psychoeducation, 
STUDY QUALITY ASSESSMENT
Methodologic quality including validity, bias, power, and other study parameters was assessed using a modified Downs and Black checklist. 28 The original checklist was designed for RCTs with a maximum quality rating score of 32 based on 27 items, 8 of which are specific to RCTs. 28 As recommended in previous methodologic reviews, 29 and as we have carried out previously, 7, 30, 31 we modified the original scale 28 and excluded items that were not relevant to the specific design of each eligible study (Appendix 2, Supplemental Digital Content 2, http://links. lww.com/GRF/A19). A percentage quality score was calculated by dividing the total score received by the maximum total score possible, with higher overall scores indicating better methodologic quality. The multicomponent item regarding sample size and power was dichotomized into whether the study reported a priori sample size and power calculations or not.
SYNTHESIS OF INCLUDED STUDIES AND ANALYSES
Data were synthesized, and commonalities were identified on the interventions and outcomes examining the integration of perinatal depression care in obstetric settings. Given the considerable heterogeneity between program descriptions and outcomes, a meta-analysis was not conducted.
Results
The literature search yielded 1115 articles with an additional 87 records identified through hand-searching and other means (Fig. 1) . After eliminating duplicates, a total of 1069 references were identified with 1022 removed after citation/abstract review for not meeting inclusion criteria, leaving 47 articles for full-text review. After fulltext review, 26 were removed because they did not meet predefined inclusion criteria. We completed full abstraction on 21 articles. Some interventions were reported on in > 1 article including the Perinatal Mental Health (PMH) model, [32] [33] [34] 40, 41 ; thus, this review includes 21 articles reporting on 15 unique integrated care models for addressing perinatal depression (Table 2) .
A variety of study designs were used including feasibility/pilot studies (n = 5), 34, 37, 40, 42, 43 quality improvement initiatives (n = 2), 44, 45 retrospective cohort (n = 2), 46, 47 prospective cohort (n = 7), 32, 33, 35, 41, [48] [49] [50] and RCTs (n = 5) 36, 38, 39, 51, 52 with randomization at the level of the patient (n = 4) 38,39,51,52 or practice (n = 1). 36 Quality rating, on the basis of the modified Downs and Black criteria, ranged from 21% to 100%; the average score was 68%. In general, quality ratings were lowered for RCTs and cohort studies because of not reporting actual probability values (50%), poor reporting on the distributions of principal confounders (71%), and/or inadequate adjustment for confounding in the analyses (93%).
Most studies (n = 18) took place in the United States [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] 45, 46, [49] [50] [51] [52] ; international studies included 1 each from Australia, 44 Canada, 47 and South Africa. 48 Sample size ranged from 30 to 7630 overall, and 30 to 1044 in the RCTs 36, 38, 39, 51, 52 ( Table 2 ). More than half of the studies Integrated Care for Perinatal Depression 577
www.clinicalobgyn.com did not include a comparison group (n = 11) [32] [33] [34] [35] 37, 42, 45, [47] [48] [49] [50] ; those with comparison groups (n = 10) consisted of preintervention or historical controls, 40, 41, 44 usual care, 38, 39, 43, 46, 51, 52 or active intervention. 36 Several studies noted intervening to benefit specific populations including Hispanic, 32, 34, 40, 41 African American, 38, 39 and socioeconomically disadvantaged 34, 40, 48, 51, 52 women, as well as women veterans. 45 All studies included > 1 integrated care intervention component. The majority of studies (57%) included ≥ 8 integrated care components as part of their described intervention (mean = 7, range = 2 to 10) (Fig. 2, Table 3 ). Nearly all studies included systematic provision of resources to patients (n = 20)
32-37,39-52 and onsite face-to-face assessment (n = 19). 46 
FEASIBILITY
All studies implemented screening using 1 of 3 validated screening instruments (Fig. 3) ; the Edinburgh Postnatal Depression Scale (EPDS) cut-offs scores ranged from 9 to 13. Thirteen studies (62%) 41 reported rates of clinician performed interviews after positive screens increased from 10% preintervention to 85% during the intervention; clinicians in this study were family physicians and midwives at a federally qualified health center. Wood et al 47 reported that all patients who screened positive were offered referral to a family physician or mental health therapist with approximately half (46.7%) accepting referral. Byatt et al 35 reported that telephone consultation with providers in MCPAP for Moms resulted in a variety of outcomes. In the majority of calls, the calling provider continued to manage the patient (78%), which was followed by referral for therapy (38%), care coordination (36%), referral to a new psychiatrist (18%), and other dispositions including referral to emergency services (1%). 35 Venkatesh et al 50 reported that 79% of screen positive patients were referred for mental health treatment.
EFFECTIVENESS
Fifteen studies 32, 33, 38, 39, [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] reported evidence of treatment initiation with rates ranging from 12% to 98% (Fig. 3) . Few studies (n = 5) 32,46,47,51,52 reported evidence of treatment sustainment with an overall range of 55% to 100% (Fig. 3) . Integrated Care for Perinatal Depression 581
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Baker-Ericzen et al 32 reported that 55% of subjects completed the treatment plan. Grote et al 51 reported that 93% and 84%, respectively, completed ≥ 4 and ≥ 8 interpersonal psychotherapy or medication management sessions, and 79% had ≥ 1 maintenance session through 18-month follow-up. 51 Katon et al 52 reported that 74% and 81% of patients with commercial and no/public insurance, respectively, attended ≥ 4 mental health visits. Truitt et al 46 reported that their collaborative care group had a mean of 13 mental healthrelated visits, and that 100% had ≥ 3 follow-up contacts. Wood et al 47 reported that 41% withdrew before their therapist considered treatment complete, thus indicating that 59% had complete treatment.
Few studies (n = 4) assessed effectiveness of symptom improvement over time 36, 44, 51, 52 and/or symptom remission, 46, 51 and those that did used differing approaches with varying results that all indicated improvement even in the context of small sample sizes. For example, Byatt et al 36 reported statistically significant declines over time in mean EPDS scores and EPDS scores ≥ 10 in both study groups (n = 30). Truitt et al 46 reported that 46.7% of subjects in the collaborative care group (n = 15) experienced clinical remission as compared with 6.3% receiving routine care (n = 63, P < 0.01). There were very limited data on other depression-related outcomes; Rowan et al 42 noted that there were no tragic outcomes including maternal suicide or newborn neglect. No studies reported on additional maternal or child outcomes, such as preterm birth, low birth weight neonate, or others (Fig. 3) . 
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ACCEPTABILITY
Ten studies reported patient satisfaction, although the metrics were highly variable, spanning both qualitative and quantitative data, and often limited to a subset of study participants. [32] [33] [34] 36, 39, 40, 42, 43, 51, 52 All studies reported that the majority of women were accepting of the various interventions and had positive experiences. Representative examples of patient satisfaction included that women felt comfortable talking about mood and/or found discussions supportive, 33, 36, 43 patients were satisfied with or felt positively about intervention staff and/or found them helpful [32] [33] [34] 39, 43 and were satisfied with care and/or the intervention 33, 43, 51, 52 (Fig. 3) . Evidence of intervention acceptability to providers was reported in 7 studies. 33, [35] [36] [37] 40, 43, 49 Examples of improved provider self-efficacy included increased certainty in ability to effectively treat perinatal depression, 36 increased use of validated screening tools, 33 high rates of provider-initiated depression discussions after notice of a positive screen, 49 and increased referral to community resources 33 (Fig. 3) . Considering utilization as evidence of provider acceptability, the MCPAP for Moms program enrolled 100 obstetric practices, trained 350 obstetric providers, and served 1123 women in the first 18 months. 35 Acceptability was reported in 6 studies 33, [35] [36] [37] 43, 47 with representative examples including staff demonstrating improvement in the knowledge and skills to address perinatal depression, 36 increased screening and use of validated screening tools, 33, 37 familiarity with programs, 33, 36 and high intervention utilization 35 ( Fig. 3) . One study noted varying levels of support and interest among providers and staff with several office practice providers refusing to participate because of concerns over productivity targets and extra time needed for intervention. 46 Another study reported that space, scheduling issues, wait times, and staff support negatively affected implementation. 43 
SUSTAINABILITY
Only 3 studies (14%) provided any results regarding the costs of their integrated interventions. 35, 44, 51 Two studies 35, 51 provided a per woman cost that ranged widely. On the basis of a total program operating cost for the Massachusetts statewide program MCPAP for Moms of $600,000 for ∼72,000 deliveries/year, Byatt et al 35 
Discussion
Gaps in perinatal depression care persist because getting pregnant or postpartum women needed mental health care is a complex process hindered by patient, provider, and systems-level barriers. [12] [13] [14] [15] As a result, clinical resolution of depression symptoms is uncommon in obstetric settings.
11 Known barriers to perinatal depression treatment include lack of standardized processes for depression care in obstetric settings, 19, 20 inadequate referral resources, [16] [17] [18] [19] [20] and inadequate care coordination and follow-up. [16] [17] [18] [19] [20] Although the existing evidence is limited in both the total number of studies and study participants, interventions presented, and outcomes evaluated, our review suggests that integrating depression care into obstetric practice is feasible, effective, and acceptable.
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Although all the included studies focused on adult pregnant and postpartum women receiving care in outpatient obstetric settings, described an intervention coordinating obstetric and mental health care, and evaluated feasibility, effectiveness, acceptability, and/or sustainability, there existed substantial heterogeneity. Studies differed regarding: (1) intervention components deployed; (2) specifics of outcomes and outcome assessments; and (3) study design. Aligned with the Agency for Healthcare Research Quality's recommendations, future research would benefit from consensus on core measures that are standardly reported and compared across studies. 53 The heterogeneity of the current studies made it challenging to evaluate which of the 11 integrated care components was associated with greatest improvements in outcomes. Multicomponent interventions were common and associated with feasibility, effectiveness, and acceptability (Table 3 , Fig. 3 ). This is consistent with a previous systematic review by Byatt et al 7 which found that intervention type and intensity is associated with differential engagement in mental health care for pregnant and More research utilizing standardized definitions and outcomes is needed to more completely understand the potential and promise of integrating mental health and obstetric care, and to discern which components are most impactful. The sustainability of these interventions is largely unknown. Only 3 included articles directly addressed financial and resource expenditures of integrated care interventions 35, 44, 51 and the 2 that provided per woman costs ranged broadly from $8.38 35 to $1117. 51 Despite treatment success, collaborative care models depend on care management facets that are not reliably reimbursed and therefore their broad implementation, dissemination, and associated treatment improvement are often not realized outside of the research environment. 54 The term "voltage drop" has been used to describe the less robust results found when collaborative care approaches are implemented in low resource real-world settings. 55 Recognizing the effectiveness of and improved outcomes of integrating mental health services within primary care, while acknowledging limited uptake given the absence of clear business models for incorporating these services into practice, the Center for Medicare and Medicaid Services has recently begun paying clinicians separately for mental health services provided to Medicare beneficiaries. 56 Although relatively few perinatal women are Medicare beneficiaries, these types of changed financial compensation systems, including value-based and outcomes-based incentive programs, offer hope for the future reimbursement and thus sustainability of such interventions. 
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Moore Simas et al www.clinicalobgyn.com Health care reform presents unprecedented opportunities to design and test new integrated care models and unique service delivery models that leverage limited mental health providers and resources. Thus, it is important to consider the full breadth of integrated care interventions. Hence, our systematic review focused not on just collaborative care as the goldstandard, but rather we expanded our scope to include an array of integrated care interventions with the potential for lower cost such as MCPAP for Moms ($8.38/ woman) 35 contrasted with standard collaborative care ($1117/woman). 51 Of note, health care provider feedback loop and accountable care were the 2 integrated care components utilized by the least number of included studies (Fig. 2, Table 3 ) and yet are likely critical when considering valuebased care payment models.
Our review was limited by the available studies. First, heterogeneity among the studies precluded meta-analysis. Many of the included studies were not RCTs. Overall study quality was low, averaging 68%. It is notable that those with the highest scores were of less robust study designs and thus not eligible for full points utilizing the modified Downs and Black checklist. The 5 RCTs quality scores ranged from 33% to 63%. Finally, as the studies varied widely in interventions and outcomes, generalization is difficult. Further research is needed to understand how to delineate essential components and optimize its impact and sustainability.
Despite limitations among the available studies, there is evidence to support the feasibility, effectiveness, and acceptability of integrating mental health and obstetric care for pregnant and postpartum women in ambulatory obstetric settings. The included studies demonstrated feasibility of screening with validated tools, of performing a subsequent diagnostic assessment, and referring women to mental health care. Studies demonstrated effectiveness via treatment initiation, and in some cases treatment sustainment and efficacy via symptom improvement and remission. Interventions were overall acceptable to patients, providers, and practice staff.
In general, integrating mental health care into obstetric settings is an emerging field with promise that requires additional research. Critical to its real-world success will be adoption with consideration for practice workflow and logistics, and sustainability through novel reimbursement mechanisms. However, given that untreated perinatal depression is estimated to cost ∼$22,000 per maternal-child dyad, 57 is one of the most common pregnancy complications, 1 and is associated with negative maternal, obstetric, infant, and child outcomes 2-4 including high health care utilization, 58, 59 there is reason to hypothesize that if effective, integrated care interventions can result in long-term cost-savings for the health care system and improved intergenerational maternal-child outcomes. 
